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Description

[0001] One or more embodiments of the present in-
vention relate to a portable body fat measurement device
according to the preamble of claim 1, method, according
to the preamble of claim 12 and medium according to the
preamble of claim 16, using side-view light sources and
an optical sensor module, and more particularly to a port-
able body fat measurement device, method and medium
which canirradiate an output light from the side-view light
sources to a measurement point for body fat measure-
ment, and calculate body fat information by using a light
scattered at the measurement point.

[0002] EP 1634 533discloses an optical fatmeasuring
apparatus wherein at least one of the light source section
and the light receiving section is arranged plurally.
[0003] EP 1 396 227 discloses a similar embodiment
with alight source constituted by a measuring light source
element and a correcting light source element.

[0004] Maintaining health and achieving beauty is a
priority for many consumers. Accordingly, there is cur-
rently a trend to seek a healthy lifestyle. The amount of
body fat is one criteria used to estimate an individual’s
health. There are various methods of measuring the
amount of body fat.

[0005] Methods for measuring body fat ratio include a
body average density measurement employing under-
water weighing, a skinfold test measuring the thickness
of fat at a specific point of the body, applying a weak
electrical current to the body and measuring the body’s
impedance, and using a table of values to measure the
body fat ratio based on waist size. Problems associated
with these methods include inaccuracy and the need for
complicated equipment.

[0006] Currently, bodyfatmeasurementtechniquesal-
so include using measuring light from a body to readily
and accurately measuring body fat. Such body fat meas-
urement device using light operates based on the prin-
cipal that backward scattering occurs when a light emit-
ted from alight source is used toirradiate a measurement
point of a body. An optical detector is used to measure
the amount of body fat by measuring a scattered optical
signal.

[0007] A general issue with such body fat measure-
ment devices, using backscattered light, is that the light
source is generally too big to be incorporated into a port-
able device. Moreover, when the device is miniaturized,
accuracy of the body fat measurement device may not
be guaranteed because the accuracy of the body fat
measurement device depends on an irradiated dimen-
sion of the light, and on an optical volume. Accordingly,
a portable body fat measurement device that can readily
and accurately measure body fat thickness is needed.
[0008] One or more embodiments of the present in-
vention provide a portable body fat measurement device,
method and medium, which can more accurately meas-
ure body fat by minimizing a measurement error caused
by hemoglobin. For example, a signal requesting a
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change of the measurement point may be output in an
image output unit and sound output unit when body fat
is measured by irradiating a measurement point of a user
to indicate when a blood vessel is located beneath the
measurement point.

[0009] Therefor the invention relates to an optical sen-
sor module according to claim 1, a portable body fat
measurement device according to claim 6, a method for
measuring body fat according to claim 12, and a compu-
ter readable medium according to claim 16.

[0010] One or more embodiments of the present in-
vention also provide a portable body fat measurement
device, method and medium, that may also be installed
within portable devices, e.g., a mobile terminal and the
like, by minimizing thickness of an optical sensor module
installed in the portable body fat measurement device.
[0011] One or more embodiments of the present in-
vention also provides a portable body fat measurement
device, method and medium, that can accurately meas-
ure body fat by using a small optical sensor having a
comparatively small cross-section, by adopting an optical
element, e.g., a prism sheet and a diffusion plate.
[0012] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be apparent from the description,
or may be learned by practice of the invention.

[0013] According to one or more embodiments of the
present invention, there is provided a portable body fat
measuring device as defined in claim 6, including a light
source unit having at least two side-view light sources
and a light guiding efficiency optical element to guide an
optical signal generated from the at least two side-view
light sources to a measuring point at which body fat is
measured, an optical detection unit to detect a scattered
optical signal, generated by a scattering of the optical
signal irradiated to the measuring point, and to transform
the scattered optical signal into an electrical signal, and
an electrical signal calculation unit to calculate body fat
information based on the electrical signal.

[0014] According to one or more embodiments of the
present invention, there is provided an optical sensor
module for a portable body fat measuring device, as de-
fined in claim 1, the optical sensor module including a
light source unit having at least two side-view light sourc-
es and a light guiding efficiency optical element to guide
an optical signal generated from the at least two side-
view light sources to a body fat measuring point at which
body fat is measured, and an optical detection unit to
detect a scattered optical signal, generated by scattering
of the optical signal generated from the at least two side-
view light sources to a body fat measuring point at which
body fat is measured, and an optical detection unit to
detect a scattered optical signal, generated by scattering
of the optical signal irradiated to the measuring point, to
transform the scattered optical signal into an electrical
signal, and to forward the electrical signal to an electrical
signal calculation unit.

[0015] According to one or more embodiments of the
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present invention, there is provided a method for meas-
uring body fat, as defined in claim 12, using a portable
light source unit having at least two side-view light sourc-
es and a light guiding efficiency optical element including
guiding at least one light beam generated from the at
least two side-view light sources to irradiate a measuring
point, detecting scattered light, generated by a scattering
of the at least one light beam after being irradiated to the
measuring point transforming the scattered light into an
electrical signal, and calculating body fat information
based on the electrical signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] These and/or other aspects and advantages of
the present invention will become apparent and more
readily appreciated from the following detailed descrip-
tion, taken in conjunction with the accompanying draw-
ings of which:

FIG. 1 illustrates a configuration of a portable body
fat measurement device, according to one or more
embodiments of the present invention;

FIG. 2 illustrates a lateral face of an optical sensor
module, according to one or more embodiments of
the present invention; and

FIG. 3illustrates a top view of an optical sensor mod-
ule, according to one or more embodiments of the
present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] Reference will now be made in detail to embod-
iments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
Embodiments are described below in order to explain the
present invention by referring to the figures.

[0018] A body fat measurement apparatus, according
to an embodiment of the present invention, may be de-
signed to have a stand-alone configuration, or the appa-
ratus may be installed in a portable device such as a
mobile communication device, a personal digital assist-
ant (PDA), a portable game device, an MP3 player, a
personal multimedia player (PMP), a digital multimedia
broadcasting (DMB) device, a blood sugar measurement
device, a grip power exercise device, a notebook com-
puter, etc., for example, noting that alternative embodi-
ments are equally available.

[0019] Further, measurement techniques described
herein are not limited to a human body. The portable
body fat measurement device, according to one or more
embodiments of the present invention, may be used for
at least all organisms having a subcutaneous fat layer
between skin and muscle, for example.

[0020] FIG. 1 illustrates a configuration of a portable
body fat measurement device according to one or more
embodiments of the present invention.
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[0021] The portable body fatmeasurement device may
include, for example, an optical sensor module 110, an
electrical signal calculation unit 120 and an output unit
130. The optical sensor module 110 may include, also
as an example, an optical power control unit 111, a light
source unit 112 and an optical detection unit 113. The
electrical signal unit 120 may include, similarly as an ex-
ample, a signal amplification unit 121, a body fat infor-
mation calculation unit 122 and an output control unit
123, with output unit 130, potentially also includes a dis-
play unit 131 and a sound output unit 132.

[0022] The light source unit 112 of the optical sensor
module 110 may have atleast two side-view light sources
and a light guiding efficiency optical element guiding an
optical signal generated from the side-view light sources
to a body fat measurement point.

[0023] The light source unit 112 may include, for ex-
ample, the light guiding efficiency optical element, e.g.,
a light emitting diode (LED), a light guide plate, and/or
an optical fiber. Here, the light guiding efficiency optical
element may guide light generated in the side-view light
sources to vertically irradiate a body at the measurement
point, using a predetermined dimension. The side-view
light sources may be embodied using a luminous ele-
ment, e.g., an LED, located in the light guiding efficiency
optical element. for such an embodiment, the configura-
tion and shape of the side-view light sources included in
a light source unit 112 will be described in greater detail
below with reference to FIG. 3.

[0024] FIG. 3illustrates a top view of an optical sensor
module of a portable body fat measurement device, ac-
cording to one or more embodiments of the present in-
vention.

[0025] Referring to FIGS. 1 and 3, a top view of an
optical sensor module includes, for example, a light
source unit 112 and a light detection unit 113 of the optical
sensor module 110. According to one or more embodi-
ments of the present invention, the optical sensor may
include at least two of the light source unit 112, i.e., the
optical sensor may include at least two of the light source
unit 112 for measuring body fat thickness. In another em-
bodiment, the optical sensor may include at least three
of the light source unit 112 for more accurate measure-
ments the body fat thickness. As the quantity of the light
source unit 112 increases, a scattered light reference,
which may be used to measure the body fat at a meas-
urement point, may increase. This may improve the ac-
curacy of the measurements.

[0026] As an example, in FIG. 3, three light source
units, i.e., a light source S1, a light source S2, and a light
source S3 are installed.

[0027] Referring to FIG. 3, the light source units S1,
S2, and S3 may include side-view light sources 324, 325
and 326, and light guiding efficiency optical elements
321, 322 and 323. Specifically, as an example, one of
the light source units S1, S2, and S3 may be installed
along a lateral face of the light guiding efficiency optical
elements 321, 322 and 323, noting that additional light
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source units may further be installed along the lateral
face of the light guiding efficiency optical elements 321,
322 and 323.

[0028] Aninstallation quantity and position of the side-
view light sources 324, 325 and 326 may be embodied
using various methods. The side-view light sources 324,
325 and 326 may be embodied with a luminous element,
e.g., with the LED example described above.

[0029] The light guiding efficiency optical elements
321, 322 and 323 receive light from the side-view light
sources 324, 325 and 326 and may guide the emitted
light to be emitted via a top surface of the light guiding
efficiency optical elements 321, 322 and 323. Specifical-
ly, light may be radiated in the same dimension as the
top surface of the light guiding efficiency optical elements
321, 322 and 323.

[0030] The light guiding efficiency optical elements
321, 322 and 323 may include a prism sheet to increase
the forward luminance of light reflected via the prism
sheet. Here, light having a predetermined angle may ex-
clusively be transmitted, for example, and all light radi-
ated at all other angles may be reflected to increase for-
ward luminance.

[0031] In addition, the light guiding efficiency optical
elements 321, 322 and 323 may include a diffusion plate,
i.e. the diffusion plate may be provided along the top sur-
face of the light guiding efficiency optical elements 321,
322 and 323, so that uniform luminance according to a
viewing angle may be achieved. The diffusion plate may
be embodied, for example, in a polyethylene terephtha-
late (PET), a poly carbonate (PC), or the like. In another
embodiment, a particle coating film for scattering light
may also be formed on a top surface of the light guiding
efficiency optical elements 321, 322 and 323, e.g., pro-
vided with the diffusion plate.

[0032] As illustrated, the light source units S1, S2 and
S3, including the side-view light sources 324, 325 and
326 and the light guiding efficiency optical elements 321,
322 and 323, may be spaced apart from the optical de-
tection unit 310 by a predetermined distance, e.g., the
light source unit S1 may be separated from the optical
detection unit 310 by a distance 3D1, the light source
unit S2 may be separated from the optical detection unit
310 by a distance 3D2, and the light source unit S3 may
be separated from the optical detection unit 310 by a
distance 3D3. The distances 3D1, 3D2 and 3D3 between
each of the light source units S1, S2, and S3, respective-
ly, and the optical detection unit 310, may be variously
designed according to a threshold value for measurable
body fat at a measurement point. Namely, when the dis-
tance is larger, the threshold value of the measurable
body fat at the measurement point becomes compara-
tively larger.

[0033] Also, an optical power or light strength output
from the side-view light sources 324, 325, and 326 of
each of the light source units may be designed to increase
as the distances 3D1, 3D2, and 3D3 from the optical de-
tection unit 310 increase. Namely, the optical power may
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be established to correspond to the respective powers
of the side-view light source 326 of the optical source S3,
the side-view light source 325 of the optical source S2
and the side-view light source 324 of the optical source
S1. The setting of the optical power may be controlled
by the optical power control unit 111, for example. In one
embodiment, light output from each of the side-view light
sources 324, 325, and 326 may be made identical to any
of the other light sources.

[0034] In another embodiment, the light source units
S1, S2, and S3including the side-view light sources 324,
325, and 326 and the light guide plate may be designed
to have a thickness of less than approximately 1.5 mm.
This facilitates installation in a portable device, for exam-
ple. As described above, a slimmer light source unit ca-
pable of outputting a sufficient optical power may be pro-
vided by establishing at least two side-view light sources
in a peripheral of the light guiding efficiency optical ele-
ments 321, 322 and 323, e.g., in an array type. Accord-
ingly, depending on the environment, the optical sensor
module 110, according to one or more embodiments of
the present invention, may be optimized for installation
in a mobile terminal where an acceptable component
thickness is extremely limited, due to the density of com-
ponents within the mobile device.

[0035] Referring backto FIG. 1, such an optical power
control unit 111 may control the light power generated
by controlling current supplied to the at least two side-
view light sources. As described above, the operational
current supplied to the atleast two side-view light sources
may be controlled so as to increase the optical power in
proportion to the distance of a side-view light source from
the optical detection unit 113.

[0036] The optical detection unit 113 may receive at
least two scattered lights at the measurement point to
transform into an electrical signal. Namely, the optical
detection unit 113 may receive light scattered from inside
a body as a result of the measurement point being irra-
diated. In one embodiment, the optical detection unit 113
may include an optical-electrical transducer element to
transform the optical signal into the electrical signal.
[0037] The electrical signal calculation unit 120 may
calculate body fat data at the measurement point by re-
viewing the corresponding electrical signal. As an exam-
ple only, the electrical signal calculation unit 120 may
include a signal amplification unit 121, a body fat infor-
mation calculation unit 122 and an output control unit 123.
[0038] The signal amplification unit 121 may receive
and amplify the electrical signal, e.g., transformed in the
optical detection unit 113, and forward/transmit the signal
to the body fat information calculation unit 122.

[0039] The body fat information calculation unit 122
may use the amplified electrical signal to calculate body
fat information at the measurement point. The body fat
information calculation unit 122 may further calculate
thickness of the body fat from a intensity of scattered light
backscattered from a body. The body fat ratio may also
be calculated as a percentage, or a weight of the body
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fat may be calculated via a predetermined lookup table,
which will be described below by referring to FIG. 2.
[0040] FIG. 2 illustrates, as an example only, a lateral
face of an optical sensor module of a portable body fat
measurement device according to one or more embod-
iments of the present invention.

[0041] As described, the light source unit 230 may in-
clude at least one side-view light sources 231, 232 and
233, a prism sheet 240 and a diffusion plate 250. For
example, in FIG. 2, alight source unit 230 may have three
side-view light sources 231, 232 and 233, a prism sheet
240 and a diffusion plate 250.

[0042] Each of the side-view light sources 231, 232
and 233 may be separated from the optical detection unit
210 by a certain distance. The optical power control unit
111 of FIG. 1 may further control a value of the operation
current supplied to each of the light sources. Such control
compensates for the fact that an irradiated optical power
may increase, as a distance from the optical detection
unit 210 increases. Namely, as illustrated in FIG. 2, the
current supplied to the side-view light source 233 may
be greater than corresponding a current supplied to the
side-view light source 232, and current supplied to the
side-view light source 232 may be greater than corre-
sponding current supplied to the side-view light source
231.

[0043] In this case, the intensity of scattered light, ra-
diated from the side-view light source 233, scattered from
a body and received by the optical detection unit 210, is
smaller than the intensity of scattered light received by
the optical detection unit from the side-view light source
232. Similarly, the intensity of scattered light correspond-
ing to the side-view light source 232, is smaller than the
intensity of scattered light corresponding to the side-view
light source 231. Specifically, intensity of scattered light,
reflected in different directions in different layers, e.g.,
layer 270 between a fat layer and a muscle layer, may
be varied. Therefore the body fat information calculation
unit 122 may calculate body fat information at the meas-
urement point by calculating the intensity of scattered
light corresponding to the each of the light sources.
[0044] The optical detection unit 210 detects scattered
light, generated from each of the side-view light sources
231, 232 and 233, irradiated and scattered into the body.
The illustrated three solid lines in FIG. 2 indicate optical
signals that have been generated by each of the side-
view light sources 231, 232 and 233 to irradiate a meas-
urement point on a body. The optical signals, generated
by each of the side-view light sources 231, 232 and 233,
are scattered into the body and subsequently detected
by the optical detection unit 210.

[0045] Here, an optical cut-off unit 220 is provided to
prevent the lights, illustrated as a dotted line in FIG. 2
and generated by each of the side-view light sources
231, 232 and 233, from being directly detected in the
optical detection unit 210 without first being irradiated
and scattered into the body. Such direct radiation may
cause an inaccurate measurement in one or more em-
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bodiments of the present invention.

[0046] The intensity of the scattered light, generated
in the side-view light sources 231, 232 and 233, decreas-
es in proportion to the distance the scattered light travels
inside the body. Also, the intensity of the scattered light
tends to be reduced significantly as the scattered light
passes through the layer 260 between the skin and the
fat and the layer 270 between the fat and the muscle. In
this case, information about the scattered light may be
gained by sequentially extinguishing each of the side-
view light sources 231, 232 and 233. Various body fat
information, e.g. thickness of body fat, a body fat ratio,
weight of the body fat and the like, may be calculated
from the information gained by sequentially extinguishing
each of the side-view light sources 231, 232 and 233.
[0047] Referring back to FIG. 1, an output control unit
123 controls the body fat information to be displayed or
played via the output unit 130. For example, the output
unit 130 may display or play the body fat information via
a display unit 131 or a sound output unit 132. Alterna-
tively, output and/or display embodiments are equally
available.

[0048] Here, when the electrical signal transformed by
the signal amplification unit 121 meets a predetermined
value, e.g. is less than or equal to the predetermined
value, the output control unit 123 may generate a mes-
sage, requesting a user to change the measurement
point. The message may be displayed and/or played via
the output unit 130, for example. Specifically, as only an
example, when the body fat information calculation unit
122 is not able to calculate body fat thickness because
the electrical signal is weak, the output control unit 123
may provide the user with a message, requesting the
user to change the measurement point, via the output
unit 130.

[0049] Referring to FIG. 2, when a blood vessel 280 is
located at or near the measurement point, the electrical
signal may be weak. Blood flowing through the blood
vessel 280 includes hemoglobin. A property of hemo-
globin causes it to absorb scattered light. Due to hemo-
globin’s absorption of scattered light, when a measure-
ment point is at or near a blood vessel, the intensity of
scattered light received by the optical detection unit 210
decreases, possibly resulting in inaccurate body fat
measurements.

[0050] Accordingly, when a value of the electrical sig-
nal meets a predetermined value, e.g. is less than or
equal to the predetermined value, the output control unit
123 may provide the user with a message requesting the
user to change the measurement point. The message
may be displayed in a display unit 131, for example, using
a type of a short message service (SMS). The message
may also be played via the output unit 132 as audio
sound, such as an alarm signal or a voice message, for
example.

[0051] According to one or more embodiments of the
present invention, to improve accuracy when scattered
light is absorbed by hemoglobin, at least any one of the
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at least two side-view light sources may output a light
having a wavelength of approximately 600 nm through
800 nm, which provides comparatively greater absorp-
tion for hemoglobin.

[0052] When at least any one of the side-view light
sources radiates light having a wavelength of approxi-
mately 600 nm through 800 nm, the optical detection unit
210 may more accurately detect a signal when it is lo-
cated above a blood vessel. The optical detection unit
210 may then request a user to change the measurement
point. Namely, according to one or more embodiments
of the present invention, a plurality of light sources may
radiate light having a wavelength of approximately 600
nm through 950 nm, and more specifically at least one
of the plurality of light sources may irradiate a light having
a wavelength of approximately 600 nm through 800 nm,
to more accurately detect a signal when the optical de-
tection unit 210 is located above a blood vessel. Here,
alternative embodiments are equally available.

[0053] Thus, according to one or more embodiments
of the present invention, a measurement error when
measuring body fat thickness may be minimized by pre-
venting a portable body fat measurement device 100
from being located above a blood vessel.

[0054] In addition to this discussion, embodiments of
the present invention can also be implemented through
computer readable code/instructions infon a medium,
e.g., acomputer readable medium, to control at least one
processing element to implement any above described
embodiment. The medium can correspond to any medi-
um/media permitting the storing and/or transmission of
the computer readable code.

[0055] The computer readable code can be recorded/
transferred on a medium in a variety of ways, with exam-
ples of the medium including magnetic storage media
(e.g., ROM, floppy disks, hard disks, etc.), optical record-
ing media (e.g., CD-ROMs, or DVDs), and storage/trans-
mission media such as carrier waves, as well as through
the Internet, for example. Here, the medium may further
be a signal, such as a resultant signal or bit stream, ac-
cording to embodiments of the present invention. The
media may also be a distributed network, so that the com-
puter readable code is stored/transferred and executed
in a distributed fashion. Still further, as only an example,
the processing element could include a processor or a
computer processor, and processing elements may be
distributed and/or included in a single device.

[0056] Also, according to one or more embodiments
of the present invention, a portable body fat measure-
ment device, method and medium, that can more accu-
rately measure body fat by minimizing a measurement
error caused by hemoglobin is provided. In an example,
a signal for requesting a user to change a measurement
point is output to one or both of an image output unit and
a sound output unit when a blood vessel is located be-
neath the measurement point.

[0057] Accordingly, according to one or more embod-
iments of the presentinvention, a portable body fat meas-
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urement device, method and medium, having an optical
sensor module of limited thickness is provided, thus fa-
cilitating installation in portable devices, e.g. a mobile
terminal, with minimal space availability.

[0058] Further, according to one or more embodiments
of the present invention, a portable body fat measure-
ment device, method and medium, is provided that can
accurately measure body fat using an optical sensor with
a comparatively smaller cross-section, by adopting an
optical element, e.g. a prism sheet and a diffusion plate.
[0059] Although a few embodiments of the present in-
vention have been shown and described, the present in-
vention is not limited to the described embodiments.

Claims

1. Optical sensor module (110) for a portable body fat
measuring device, the optical sensor module com-
prising:

a light source unit (112;230; S1, S2, S3) having
at least two side-view light sources
(231,232,233; 324,325,326) and a light guiding
efficiency optical element (321,322,323) having
a top surface and a lateral face for guiding an
optical signal generated from the at least two
side-view light sources through the top surface
to a body fat measuring point at which body fat
is measured, said at least two side-view light
sources being installed along the lateral face;
and

an optical detection unit (113;210;310) for de-
tecting a scattered optical signal, generated by
scattering of the optical signal generated from
the at least two side-view light sources and irra-
diated to the measuring point, for transforming
the scattered optical signal into an electrical sig-
nal, and for forwarding the electrical signal to an
electrical signal calculation unit, characterized
in that the at least two side-view light sources
(324,325,326) emit a light having an identical
wavelength, while separated from the optical de-
tection unit with different distances, and in that
the module further comprises:

an optical power control unit configured to
control a value of an operational current
supplied to each of the light sources so as
to increase the optical power in proportion
to the distance of a side-view source from
the optical detection unit.

2. Optical sensor module according to claim 1, char-
acterized in that, the light source unit (112) further
comprises a light collective optical element compris-
ing a prism sheet.
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Optical sensor module according to any of the pre-
vious claims, characterized in that, the light source
unit further comprises a scattered optical element
comprising a diffusion plate.

Optical sensor module according to any of the pre-
vious claims, characterized in that, the light guiding
efficiency optical element comprises a light guide or
an optical fiber, and the side-view light source com-
prises a luminous element including a light emitting
diode (LED) located in the light guiding efficiency
optical element.

Optical sensor module according to any of the pre-
vious claims, characterized in that, the electrical
signal calculation unit calculates body fat information
at the measuring point.

Portable body fat measuring device comprising:

an optical sensor module according to any of
the previous claims; and

an electrical signal calculation unit (120) to cal-
culate body fat information based on the electri-
cal signal.

Device of claim 6, characterized in that the electri-
cal signal calculation unit (120) comprises:

a signal amplification unit (121) to amplify the
electrical signal transformed from the optical de-
tection unit (113);

a body fat information calculation unit (122) to
calculate the body fat information from the am-
plified electrical signal; and

an output control unit (123) to control an output
of the body fat information to an output device
(130).

Device of claim 7, the electrical signal having an in-
tensity, characterized in that, the output control unit
(123) controls output of a message to request chang-
ing the measuring point via the output device (130),
when the intensity of the electrical signal transformed
in the optical detection unit meets a predetermined
value.

Device according to any of the claims 6-8, charac-
terized in that, the light source unit outputs an op-
tical signal having a wavelength of approximately
600 to 800 nm.

Device according to any of the claims 6-9, charac-
terized in that, the device further comprises:

a light cut-off unit to prevent the optical signal
from being directly radiated into the optical de-
tection unit (113).
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Device according to any of the claims 6-10, charac-
terized in that, the portable body fat measuring de-
vice is any one of a mobile terminal, a personal digital
Assistant (PDA), a portable game device, an MP3
player, a personal multimedia player (PMP), a digital
multimedia broadcasting terminal (DMB) terminal, a
portable blood sugar measuring device, and a grip
power exercise device.

Method for measuring body fat using a portable light
source unit (112) having at least two side-view light
sources and a light guiding efficiency optical element
having a top surface and a lateral face, said at least
two side-view light sources being installed along the
lateral face, the method comprising:

guiding at least one light beam generated from
the at least two side-view light sources through
the top surface to irradiate a measuring point;
detecting scattered light, generated by a scat-
tering of the at least one light beam generated
from the at least two side-view light sources, af-
ter being irradiated to the measuring point;
transforming the scattered light into an electrical
signal; and

calculating body fat information based on the
electrical signal, characterized by:

controlling the at least two side-view light
sources to respectively emit a light having
an identical wavelength by controlling an
operation current supplied to the at least
two-side view light sources;

separating the at least two side-view light
sources from an optical detector by different
distances; and

increasing a power of the light output from
the portable light source unit as a distance
between the optical detector and the atleast
two side-view light sources increases..

Method of claim 12, characterized in that, the cal-
culating comprises:

amplifying the electrical signal transformed from
the scattered light;

calculating body fat information from the ampli-
fied electrical signal; and

controlling the output of the body fat information
to an output device.

14. Method of any of the claims 12-13, characterized

in that, the method further comprises directing a
message to request changing the measuring point
when a value of the electrical signal transformed in
the optical detector meets a predetermined value.

15. Method of any of the claims 12-14, characterized
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in that, the method further comprises preventing the
scattered light from being radiated directly into the
optical detector.

Medium comprising computer readable code to con-
trol at least one processing element to implement
the method of any of the claims 12-15.

Patentanspriiche

1.

2

Optisches Sensormodul (110) fiir ein tragbares Kor-
perfett-Messgerat, wobei das optische Sensormodul
umfasst:

eine Lichtquelleneinheit (112; 230; S1, S2, S3)
mit zumindest zwei seitlichen (side-view) Licht-
quellen (231, 232, 233; 324, 325, 326) und ei-
nem optischen Lichtleiteffizienzelement (321,
322, 323), das eine obere Flache und eine Sei-
tenflache aufweist, um ein von den zumindest
zwei seitlichen Lichtquellen erzeugtes opti-
sches Signal durch die obere Flache zu einem
Korperfett-Messpunkt, an dem Korperfett ge-
messen wird, zu leiten, wobei die zumindest
zwei seitlichen Lichtquellen entlang der Seiten-
flache angebracht sind; und

eine optische Erfassungseinheit (113;210; 310)
zum Erfassen eines gestreuten optischen Si-
gnals, das erzeugt wird durch Streuen des von
den zumindest zwei seitlichen Lichtquellen er-
zeugten und zum Messpunkt gestrahlten opti-
schen Signals, zum Umwandeln des gestreuten
optischen Signals in ein elektrisches Signal, und
zum Weiterleiten des elektrischen Signals an ei-
ne Berechnungseinheit fiir das optische Signal,
dadurch gekennzeichnet, dass die zumindest
zwei seitlichen Lichtquellen (324, 325, 326) ein
Licht mit identischer Wellenlange aussenden,
wahrend sie von der optischen Erfassungsein-
heit mit unterschiedlichen Abstadnden getrennt
sind, und dass das Modul weiterhin umfasst:

eine Einheit zur Steuerung der optischen
Leistung, die ausgebildet ist, um einen Wert
eines jeder der Lichtquellen zugefiihrten
Betriebsstroms zu regeln, um die optische
Leistung im Verhaltnis zur Entfernung einer
seitlichen Lichtquelle von der optischen Er-
fassungseinheit zu erhéhen.

Optisches Sensormodul nach Anspruch 1, dadurch
gekennzeichnet, dass die Lichtquelleneinheit
(112) weiterhin ein optisches Lichtempfangselement
umfasst, das ein flachiges Prismenteil umfasst.

Optisches Sensormodul nach einem der vorstehen-
den Anspriche, dadurch gekennzeichnet, dass
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die Lichtquelleneinheit weiterhin ein optisches
Streuelement umfasst, das eine Diffusionsplatte um-
fasst.

Optisches Sensormodul nach einem der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dass
das optische Lichtleiteffizienzelement einen Lichtlei-
ter oder eine optische Faser umfasst, und die seitli-
che Lichtquelle ein Leuchtelement umfasst, das eine
lichtemittierende Diode (LED) beinhaltet, die sich im
optischen Lichtleiteffizienzelement befindet.

Optisches Sensormodul nach einem der vorstehen-
den Anspriche, dadurch gekennzeichnet, dass
die Berechnungseinheit fir das elektrische Signal
Korperfettinformationen am Messpunkt berechnet.

Tragbares Korperfett-Messgerat, umfassend:

ein optisches Sensormodul nach einem der vor-
stehenden Anspriiche; und

eine Berechnungseinheit (120) fir ein elektri-
sches Signal, um Kdorperfettinformationen auf
Grundlage des elektrischen Signals zu berech-
nen.

Gerat nach Anspruch 6, dadurch gekennzeichnet,
dass die Berechnungseinheit (120) fur das elektri-
sche Signal umfasst:

eine Signalverstarkungseinheit (121), um das
von der optischen Erfassungseinheit (113) um-
gewandelte elektrische Signal zu verstarken;
eine Korperfettinformationen-Berechnungsein-
heit (122), um die Kdrperfettinformationen aus
dem verstarkten elektrischen Signal zu berech-
nen; und

eine Ausgabesteuerungseinheit (123), um eine
Ausgabe der Korperfettinformationen an eine
Ausgabeeinrichtung (130) zu steuern.

Geratnach Anspruch 7, wobei das elektrische Signal
eine Intensitat aufweist, dadurch gekennzeichnet,
dass die Ausgabesteuerungseinheit (123) die Aus-
gabe einer Nachricht steuert, um via die Ausgabe-
einrichtung (130) zu einer Veranderung des Mes-
spunkts aufzufordern, wenn die Intensitat des in der
optischen Erfassungseinheit umgewandelten elek-
trischen Signals einem vorgegebenen Wert ent-
spricht.

Gerat nach einem der Anspriiche 6 - 8, dadurch
gekennzeichnet, dass die Lichtquelleneinheit ein
optisches Signal mit einer Wellenldnge von anna-
hernd 600 bis 800 nm ausgibt.

Gerat nach einem der Anspriiche 6 - 9, dadurch
gekennzeichnet, dass das Gerat weiterhin um-
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fasst:

eine Lichtsperreinheit, um zu verhindern, dass
das optische Signal direkt in die optische Erfas-
sungseinheit (113) gestrahlt wird.

Gerat nach einem der Anspriiche 6 - 10, dadurch
gekennzeichnet, dass das tragbare Korperfett-
Messgerat beliebig ein mobiles Endgeréat, ein per-
sonlicher digitaler Assistent (PDA), ein tragbares
Spielgerat, ein MP3-Spieler, ein persdnliches multi-
mediales Abspielgerat (PMP: Personal Multimedia
Player), ein Endgerét fiir digitale multimediale Uber-
tragung (DMB: Digital Multimedia Broadcasting), ein
tragbares Blutzuckermessgerat oder ein Greifstar-
ketrainingsgerat ist.

Verfahren zur Messung von Kdérperfett mittels einer
tragbaren Lichtquelleneinheit (112) mit zumindest
zwei seitlichen (side-view) Lichtquellen und einem
optischen Lichtleiteffizienzelement, das eine obere
Flache und eine Seitenflache aufweist, wobei die zu-
mindest zwei seitlichen Lichtquellen entlang der Sei-
tenflache angebracht sind, das Verfahren umfas-
send:

Leiten zumindesteines Lichtstrahls, erzeugtvon
den zumindest zwei seitlichen Lichtquellen,
durch die obere Flache, um einen Messpunkt
zu bestrahlen;

Erfassen von gestreutem Licht, das erzeugt
wird, indem der zumindest eine Lichtstrahl, er-
zeugt von den zumindest zwei seitlichen Licht-
quellen, gestreut wird, nachdem er zum Mes-
spunkt gestrahlt worden ist;

Umwandeln des gestreuten Lichts in ein elektri-
sches Signal; und

Berechnen von Korperfettinformationen auf
Grundlage des elektrischen Signals, gekenn-
zeichnet durch:

Steuern der zumindest zwei seitlichen
Lichtquellen, damit sie jeweils Licht mit
identischer Wellenlange aussenden, durch
Regeln eines Betriebstroms, der den zu-
mindest zwei seitlichen Lichtquellen zuge-
fUhrt wird;

Trennen der zumindest zwei seitlichen
Lichtquellen von einer optischen Erfas-
sungseinrichtung um unterschiedliche Ab-
stande; und

Erhéhen einer Leistung der Lichtausgabe
aus der tragbaren Lichtquelleneinheit mit
zunehmendem Abstand zwischen der opti-
schen Erfassungseinrichtung und den zu-
mindest zwei seitlichen Lichtquellen.

Verfahren nach Anspruch 12, dadurch gekenn-
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15.

16.

zeichnet, dass das Berechnen umfasst:

Verstarken des aus dem gestreuten Licht um-
gewandelten elektrischen Signals;

Berechnen von Korperfettinformationen aus
dem verstarkten elektrischen Signal; und
Steuern der Ausgabe der Korperfettinformatio-
nen an eine Ausgabeeinrichtung.

Verfahren nach einem der Anspriiche 12 - 13, da-
durch gekennzeichnet, dass das Verfahren wei-
terhin das Zuleiten einer Nachricht umfasst, um zu
einer Veranderung des Messpunkts aufzufordern,
wenn ein Wert des in der optischen Erfassungsein-
richtung umgewandelten elektrischen Signals einem
vorgegebenen Wert entspricht.

Verfahren nach einem der Anspriiche 12 - 14, da-
durch gekennzeichnet, dass das Verfahren wei-
terhin umfasst zu verhindern, dass das gestreute
Licht direkt in die optische Erfassungseinrichtung
gestrahlt wird.

Medium, das computerlesbaren Code umfasst, um
zumindest ein Verarbeitungselement zu steuern, um
das Verfahren nach einem der Anspriiche 12 - 15
zu implementieren.

Revendications

1.

Module de captage optique (110) pour un dispositif
portable de mesure de la graisse corporelle, le mo-
dule de captage optique comprenant :

une unité de source lumineuse (112 ; 230 ; S1,
S2, S3) possédant au moins deux sources lu-
mineuses latérales (231, 232, 233 ; 324, 325,
326) et un élément optique a guidage efficace
de la lumiére (321, 322, 323) présentant une
surface supérieure et une face latérale destinée
au guidage d’un signal optique généré par les
au moins deux sources lumineuses latérales a
travers la surface supérieure vers un point de
mesure de la graisse corporelle auquel est me-
surée la graisse corporelle ; lesdites au moins
deux sources lumineuses latérales étant instal-
Iées le long de la face latérale ; et

une unité de détection optique (113 ;210 ; 310)
destinée a détecter un signal optique dispersé,
généré par la dispersion du signal optique gé-
néré par les au moins deux sources lumineuses
latérales et rayonné jusqu’au point de mesure,
destinée a transformer le signal optique disper-
sé en un signal électrique, et a transmettre le
signal électrique a une unité de calcul de signal
électrique,

caractérisé en ce que les au moins deux sour-
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ces lumineuses latérales (324, 325, 326) émet-
tent une lumiére de longueurs d’'onde identi-
ques, tout en étant séparées de I'unité de dé-
tection optique selon des distances différentes,
et en ce que le module comprend en outre :

une unité de commande de la puissance
optique configurée pour commander la va-
leur d’un courant fonctionnel fourni a cha-
cune des sources lumineuses de maniére
aaccroitre la puissance optique proportion-
nellement a la distance existant entre une
source latérale et I'unité de détection opti-
que.

Module de captage optique selon la revendication
1, caractérisé en ce que 'unité de source lumineu-
se (112) comprend en outre un élément optique col-
lecteur de lumiére comprenant une feuille prismati-
que.

Module de captage optique selon I'une quelconque
des revendications précédentes, caractérisé en ce
que l'unité de source lumineuse comprend en outre
un élément optique de dispersion comprenant une
plaque de diffusion.

Module de captage optique selon I'une quelconque
des revendications précédentes, caractérisé en ce
que 'élément optique a guidage efficace de la lu-
miére comprend un guide de lumiére ou une fibre
optique, et la source lumineuse latérale comprend
un élément luminescent, tel qu’une diode électrolu-
minescente (DEL), situé dans I’élément optique a
guidage efficace de la lumiére.

Module de captage optique selon I'une quelconque
des revendications précédentes, caractérisé en ce
que l'unité de calcul de signal électrique calcule les
données relatives a la graisse corporelle au niveau
du point de mesure.

Dispositif portable de mesure de la graisse corpo-
relle comprenant :

un module de captage optique selon 'une quel-
conque des revendications précédentes ; et
une unité de calcul de signal électrique (120)
destinée a calculer les données relatives a la
graisse corporelle en fonction du signal électri-
que.

7. Dispositif selon la revendication 6, caractérisé en

ce que l'unité de calcul de signal électrique (120)
comprend :

une unité d’amplification de signal (121) desti-
née a amplifier le signal électrique transformé a
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partir de I'unité de détection optique (113) ;
une unité de calcul de données relatives a la
graisse corporelle (122) destinée a calculer les
données relatives a la graisse corporelle a partir
du signal électrique amplifié ; et

une unité de commande de sortie (123) destinée
a commander une émission des données rela-
tives a la graisse corporelle auprés d’un dispo-
sitif de sortie (130) .

Dispositif selon la revendication 7, le signal électri-
que possédant une intensité, caractérisé en ce que
I'unité de commande de sortie (123) commande la
sortie d’'un message demandant le changement du
point de mesure via le dispositif de sortie (130), lors-
que lintensité du signal électrique transformé dans
I'unité de détection optique satisfait une valeur pré-
déterminée.

Dispositif selon 'une quelconque des revendications
6 a9, caractérisé en ce que l'unité de source lumi-
neuse émet un signal optique possédant une lon-
gueur d’'onde d’environ 600 a 800 nm.

Dispositif selon 'une quelconque des revendications
6 a9, caractérisé en ce que le dispositif comprend
enoutre :

une unité de coupure de la lumiére destinée a
empécher le signal optique d’étre directement
rayonné dans 'unité de détection optique (113).

Dispositif selon 'une quelconque des revendications
6 a 10, caractérisé en ce que le dispositif portable
de mesure de la graisse corporelle est compris
parmi : un terminal mobile, un assistant numérique
personnel (PDA), un dispositif de jeu portable, un
lecteur MP3, un lecteur multimédia personnel
(PMP), un terminal de diffusion multimédia numéri-
que (DMB), un dispositif portable de mesure de la
glycémie, et un dispositif d’exercice de la force de
préhension (« grip power »).

Procédé de mesure de la graisse corporelle utilisant
une unité de source lumineuse portable (112) pos-
sédant au moins deux sources lumineuses latérales
et un élément optique a guidage efficace de la lu-
miére présentant une surface supérieure et une face
latérale, lesdites au moins deux sources lumineuses
latérales étant installées le long de la face latérale,
le procédé comprenant :

le guidage d’au moins unrayon lumineux généré
par les au moins deux sources lumineuses la-
térales a travers la surface supérieure afin d’ir-
radier un point de mesure ;

la détection de la lumiére dispersée, générée
par la dispersion de I'au moins un rayon lumi-
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neux généré par les au moins deux sources lu-
mineuses latérales, aprés son rayonnement
vers le point de mesure ;

la transformation de la lumiére dispersée en un
signal électrique ; et

le calcul de données relatives a la graisse cor-
porelle en fonction du signal électrique, carac-
térisé par:

la commande des au moins deux sources
lumineuses latérales de sorte qu’elles
émettent une lumiére ayant des longueurs
d’ondes identiques grace a la commande
d’un courant fonctionnel fourni auxdites au
moins deux sources lumineuses latérales ;
la réalisation d’'une séparation entre les au
moins deux sources lumineuses latérales
et un détecteur optique selon des distances
différentes ; et

'accroissement d’une puissance de la lu-
miere émise par I'unité de source lumineuse
portable a mesure que s’accroit la distance
séparant le détecteur optique et les au
moins deux sources lumineuses latérales.

Procédé selon la revendication 12, caractérisé en
ce que I'étape de calcul comprend :

I'amplification du signal électrique transformé a
partir de la lumiére dispersée ;

le calcul des données relatives a la graisse cor-
porelle a partir du signal électrique amplifié ; et
la commande de I'émission des données relati-
ves a la graisse corporelle auprés d’un dispositif
de sortie.

Procédé selon I'une quelconque des revendications
12 a 13, caractérisé en ce que le procédé com-
prend en outre la production d’'un message deman-
dant le changement du point de mesure lorsqu’une
valeur du signal électrique transformé dans le dé-
tecteur optique satisfait une valeur prédéterminée.

Procédé selon I'une quelconque des revendications
12 a 14, caractérisé en ce que le procédé com-
prend en outre 'empéchement pour la lumiere dis-
persée d’étre rayonnée directement dans le détec-
teur optique.

Support comprenant un code lisible par ordinateur
destiné a commander au moins un élément de trai-
tement informatique afin de mettre en oeuvre le pro-
cédé selon I'une quelconque des revendications 12
a 15.
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